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(54) ¥«*SBStJC-€-©aH6*S 



(57) [£*>] 

ji©E«fflgfi«*»jiSLfcvvi?, i.-Tmy^ymom 

[8¥&^S;] TJB7"9^4 0 h©PJ(c:, 

(DmvmntT-ix, Tm7f"y&m.isbik£ti*:m 1 ©an 

177^1^ ^ 2 ©Jf^i&e^grt©B3fSIE£§JI©±ffii: 

7 yomm-frm 2 ©jinieiM©%<fi£ glut %> z t 




(c) 




(e) 




1 

1 ] » 1 ©»H*«**t:atta*tLfcTJB^ 

7yi:»U, » 1 (DJlPJI6»Jl±©»2©JiMiieeJlt: 

iff 

taiass i ©aH«««±Tgjfla» 2 ©jip^*e^e ^©f^ 
s © ± ffl ^ i ^ « m b is £ m aa t h ^ ^ ^ £ « * ti t 

±*ffi©Mfl£te#ttibT^5»#£, sk±ji:^^ 
©tt^ajbaMMi* T«r7^±4«ffiJ:t)T^tiEaE 30 

[lt*JH7] M!B±flr-57^©T«S&. ^cE^#mIfB 

u 

^ u ^ ^ * ± cd ^ mm&m ■k*eit4«*»»8 ^ 

sa/w 7^ ;i/6D^ffias^±©sufB^iBsi^Ma©i^ 

[18*311 0] Huffi^^yr^^;i/ttH38ar^^±^St: 



1 1 - 9 7 5 2 8 

2 

1] »l6DJBHI6«JB + t:T«r7^*a«6 

att/pfc%T«5j«b, 

tuaBIg 1 ®JBIHI&ftM±fc:SS 2 ®AIBtt4M&JE£lR bfc 

buIB^ 1 ©SHttSW + fcfflffiTJi^^yi^bfc 
»ia*2©HHtt*Ji*«M"r*tflt. jgleaJRH 

tafa±JB^^©JBJ»fcl»U ±»r^^*«fia»lR« 

2] ituaBJUtRJSgJIBli, *(D±m<Dmm&m 
i i fcm«©¥*tt*«tf!>»e#8s 0 

mt&mm i- it ^ ? * » ^ ^ * jv cd ^mnm^unt^ e> 

HuaB±J1^7^©JBfiET-tt. f5IB^2©SF^ffi«tSic± 
JB^^^ffl©n>^^ ba*B8Pbfca(c, busB^I© 
JlPaHaiRJBASjiy^V^tix H9fa^2 0«Pa«SJlA $ 

[If i 4] Suffix— m^^^^-> 

P£.1ZZ>2kftX*ff 5m&m 1 3 £8B*©**tt«e©» 
[B*S1 5] h38B#— ^:cy?->^ffe s 117?^ 
^^^SXliC VDjS*0lv>*i»#Si 1 3 £SB«<z>^» 

jB±^fc-»gga-rsTJBr7^**riib. 

iiuaB^ 1 ©JBHUe«JB±^®fiEb. 
»2©iiPai(ft»Ji*±B^fiEMbfca, 

m 1 6 tsa«cD****«©«ja*is. 

led; *)IB?LT£I^ Si3>^^h?LW^nt^ 



3 

[»*«2 0] Jlra^fi«Jl*k:7 F 7^*a^^>a^«*»*: 

^T^j3cb£g^ 'J>& < k*fiTJfa>^yT>**;i/i:S 

K^y &)v±<D3Emi&&mm lt^^e^s 
u 

[B#Si2 1] BaiSiM K^*-;W4. «««I3!p«>3&S 20 

»^^U ^;i/±©iBB«3feJH»fc**bT^Sffi«H 

buIBBB^H ^«®M^^M b, 
J5g b N 

[if*JS2 3] HulHSlfcHtt, jfcJfflSgS&tt'f tfVlf — 

^^»*±Ht*«bTJBH»fi«JB±©7 p 7y»*3i 
^^>^b<lifh*fl9«l«WBiSt:J: t>aWft9tl»* ^ 

-T&c:fcfc:«k!)fT<5BI#J»2 2£ffifl<Z)^*tt:£8<DH 

[#gej3©P*ffl&l£ej3] 
[0 0 0 1 ] 

^ sam t <d mmmm * m + s *mi&m mRv* torn 
ti&7'^ y t.mum t<Dmmffim*mj:£tz&-7£mm so 



^m^- 11-97528 

4 

[0 0 0 2] 

«MitiM.o a«E®*:aiiia;***jii*iii»©M 

Fx^S/VW— If : 2 4 8 nm) SflH^Si&B* 5 

3//mgJ|i3SS$^tl§o 3>*^ h?L®S;*«U ^if 

[0 0 0 3 ] Wx.(iI£(DDR AM(Dynamic 

Random Access Memory) MiJI^TsBttSS * 2 5 6Mb 
it^UGbit lz-Xm&fc?Z>MmT*&t>tlZ>£o 

[0 0 0 4] HI 0(4, at;^i:^oTV^«l^> 

y > s*i*» k itttf^ y s/ y ^ >m l o 4 *««^- 
s (Hi o (a) ) o *y ^>y 3>«ti o 4± 

Mi^x h £j5£$£b, «iliKrFx**>vi/-ifyv 

y3>il04±l:i/^h/^->10 6 *sjgflE$n 
5 (010 (b) ) o l/^hv^->10 6*V^^ 

kbr, T»©#y s^y^vBti 04£:n^>^b^ 

ffizi>*t? b?L 1 0 4 a*«/a?- & (0 1 0 (c) ) o 
u©?f3>^^hjfL104a©*gSI±, KrFx^r 

[0 0 0 5 ] CO««B3>^^ hacDJgfiESffiTtt. El 
10 (d) t^-Tck'St, fi^>^^h?L104a© 
rtSfc:, ^y*>yn>3^6«csif-f 0 8* 

Mtitis. i>m^y*?>7 h?Li o 4 ai/hgfti-rs-rso 

*>f H^*— ;i/ 1 0 8©J&js£tt, y>**^wai4:bT 
*«f3Pys>y3>«ft±HtaKU :htRIE(Rea 
ctive Ion Etching)^©^^^^ > ^ £fT-5 
J;D^J5Jc^n^o 010 (e) tcjpi-fJ:?^ C©1f^ 
K^*-;H 0 8fi«tlf#y*>y3>Il 04Sv^^ 



(4) 

5 

tvx, Tftcifb^ y ^ >l i o 2 ^i*fix >yf> 

1 0 2 aM^ti§o 

[0 0 0 6 ] *<Z>»MU «*B:3>*^ h?L 1 0 2 art£ 
77^*SS)M> *>U;i>ffitl 0 4*5* 

VIM F£a— 0 8fcfcfc£:ny7vty ^-rsfr, 
CMP (Chemical Mechanical Polishing) ft*¥fiftt 
£o CtUc£*K 010 (f) iZ^TXolZ, BMbS"U 
3>I10 2l:lM^tlfcI»gl77^1 1 0# 70 

[0 0 0 7] 

7^tt. I 1 ©If»I 1 2 0 rtM^ii^M^n 20 

fcTi77^i2 2h, *<D±vimm*ix, m2(Dmm 
mmm i 2 4 wta^a^dc*ixfc±jir^^ 1 2 6 

i:i?f)«^o@l l (a) t(iB77^12 2, 
1 2 6©-grt)-a-t t n^^<^v^«^r*^-r^, ±H^^ 

1a 1 1 (b) &&&& 11(c) tc^f ^ 

©atti^cs^h^o 011 (b) (DJ^^rfi, 
7177^12 2\Zttl,$>Z>Um., ±177^12 6^ 

i^oti^^ c<ds& Ditiotit ^(Dmmzv 30 
frft&&$nfrtz>z hi$$>z>o mn (c) \zt]^xo 
\z^ mizr^^ *>hmm&m<y'^y<Dmmj.±(Dm 

^ o 

[0 0 0 9 ] dCDAa^SR'S^TSSfilfiSr^^fc 

[0 0 10] B12lt *BB>>W FftS©*** ^SS 40 

t£*©*#*SS«(DBSIIfffiH"eftSo HI 1 2 
*3F^ 1 0 0 aiini^iJ >^ffi 1 0 0 rticjgfiE* 
nftpS^tMUM, lOObiini^Mtim 13 
0(*JK?#»Ift«jB, 13 2tt^liE«B, 13 4, 1 

3 6 urn i mmm 1 3 2*^ut««**is*iziv»- 

2©«I87 P 7$\ 13 8li82EM*St. 
[0011] *B>n* KftS©«*r^^tt, £'1®JB 
Hlfilk/I 1 2 0tMStLfcT177^1 2 2fc, $2 

(ommmmm 1 2 4 i:M^n^±i7-7^ 1 26^© 50 



^5S¥ 1 1 - 9 7 5 2 8 

6 

P^iC fHa»lE»»l 3 2 kHKr«rt*ttS*B^y 

177^12 6 £*I#)&t?:3 ^ MJB?LBSCD7 7>f 
>h£^ *B8gMK^y K 1 4 0CD±ffitlJ*bTfi 1 *«<t 
<, CCD^i6±TSr^y 1 2 2 , 1 2 6©gIT^t: 

^FMOli, ±T177yi 2 2, 12 6£jgi^ir3 

M BBSS 13 2) ©E«tz>BfiK4fMRR-ra 

^i:^^>. ±I77yi2 6©^77Y^>bV- 

[0 0 12] b*>U *H^^H4 0*ttMt5 
fc, 77 Y ^ > h v-^>^i«tl»MISi:It5 
15(3. 'Jv^77>fSimsfig«)l, 
JBKIfLfc:igHb*:IR|f£3iU ESJB©RDfc:«/Jw** 

[0013] H13lt ^CDE«JB©»!) *S 

(a) ic^-TJ;^^, — m& 1 . 0 //m©-^^ ^77^ — 

0. 7 AtmCDV^^y^ — >B<Dm& (Ml 3 

(b) ) . ^0 1/^* W** — >B' ©A^(5l±^-3^ 

££—22*5 0. 5 //mcov^^y^ — > CT*(i, HI 1 3 

(c) C^tct^i:, tii^U^;* 

tL&V^o lASoT, ±S8ffi©ilg*$0. 4//mtDTH> r 
7^1 2 2±tcaHAbfc*Pa^f K 1 4 0£^fcrfl2j5£ 
■TStCtt, Tl/7^1 2 2i:»ni^W*S^ 

*H^* K©vx*yt*-> (»iHK) 
tt, *(D—m&0. 8//mttMt?ft!3, TI77^1 
2 2©*gW±©*g$A$ifi>S"r-ftofc 0 

[0 0 14]-*. ci©<taa*atJ:5m«*tt&« 

4-i8o P 49-p54j izu, tf-y\sxmmmm. 
#«3K$ftTv>So #-^u*E«*ig#l«B£*usw 
«r©E«*J6Ttt. EiR»*T»©:7^fc©»l«aMfr 
TlBlSfCbT. rl#CD77-r ^ > h ftl#£ b*t±§^T- 
^E^H i: 77 9 1 <DmWttt+ ft izftz. Z> i a fctt/ifci: 

©r^^fccogKcDfctociiijesB**^ < ferny? 



7 

[0015] 814 (a) - (g) It tf-^l/^ESS 
»Jg©«JgaS*?x-r«MEIT»So 11 4 (a) 7? 
{4. if&«#£« (Xtt\ VttEiK) 1 4 0±tJBBUB« 
Jf 1 4 2 4riilKbfc8U JfP^iSiBl 4 2 h 
?Ll-4 2 a*Jfcj«-ra. HI 4 (b) TfcJU MHfflBJl 

1 4 2<£>3tffi^>*^ h?Ll 4 2 a££5 3M»i*S* 

1 4 0©Sttlffi*«a^ffltx Sf^^;^btiiii 
Ti/TiNll44^s hn>^7<7^ 
U>^»C«fc») 7>77--iJ>^ 
MhtzW:, ^>^f>114 6^, j»CVD$S£cfc !) 
±ffii:Mtl)c i<il4 (c) T*14, ^S^^ffioi 
*>^f>I146*«tVTi/T 
i NJ^ 1 4 4cD^fflg(J^^^*^^o dftfc:<fc»K 
^ 1 4 8^JBP^*fii^« 1 4 2 tcatf>a*JBfi!c**X5o 

[0016] o^tc, HI 4 (d) ^/fN^ct 5 
^/l 4 8*5«fcVJHHIBaJi 1 4 2±t:BB«JBii«CSM* 

i/TiNIl 5 0, ilSlhltCDO. 5%Cut 
WA1K1 52, ^rt77^^;i/hbt©TiNIl 5 
4031I^tl)o TiNIl 54±i:, MSJI^- 
>*K^bfc:7*- M/y^h;^->156 *JBfiEU 
(El 14 (e) ) , u01/y^h;^->l 56^7^ 

mum 1 5 8#»«**t5 <iai 4 (*) ) • * 

(Dm. hi 4 (g) tc^-r«taic, i/v^w^ — >i 

5 6 4l»*-r*tK, ^^^1 4 8 £E*Mi 1 5 8 k©» 

[00 17] Cc7)J;o tMStlS*"-^!/ 

*E««igT-J4. l/^^by^->156©77-f^> 

r^i 4 8 ^essh 1 5 8 t&mm 

I«tf/J^<S5. k<t, E»*M*:7^±H (n 

u-r~>4 * >bfnt^77^i 4 8 tmmm 1 5 8 t 
iRft:Tift©^^^i 4 8tfam-rsgs^T% 

^£>. r^^l 4 8 fciE«a 1 5 8 k©3>^47 hast 
[0 0 18] tftStt, jfc;^£^«fciB^TJ&£;h,*:* 

[0019] 



(5 ) 1 1 - 9 7 5 2 8 

8 

£S&&*ftfcTJi:/^£*tU * 1 ©Jlfi8Jfi»Jl± 
[0 0 2 0] b < (4, tuIB±lir^^coT*fficD- 

fflj|S2®JBnifiJBJI«. ffHa*l©»B«fi«JBfclt-<7 
mttP&WfSrtk*. «rffl»2©«Hlfi««fc±JBr^ 

«Ji#:fc*^>^£*W Hu3aS2cDJiia«B«JB3& s J&if^ 

£b^o 

[0 0 2 1 ]"fil±©J:5t«tf$n5*»W©*»*« 

M^nti^c £<DMiRm&mits «e#©*H>n*K 

J8IBI|Lfc:«fc3MR*gl*t , K:. IMii^Wt^- 

[0 0 2 2 ] X# V Zm<Df£m7'^PlZM?Z>*ftW<D 
a*n&T«r^^i:, £l®«Htt««±®as2<z>JB 

t-^ot. Buia^ 1 ©jiH*fiSJi±THufa^2©flpa*e 

(4, HUsB^2cDJBPa*6j»Jlrt©Hu3BE*IJi©±ffii:S«S 
i:tS. 

[0 0 2 3 ] WIB±JB77^©T*BMWU *?£b<f4, 
^©g^S5IBTSr^^©±^®ct 0 A^l^o 

[0 0 2 4 ] *fc, #£b<«4, S5aB±Sr^y©Tig 
M^MIBT@^^^±«ffico^J^(4^tBbT^^®^ 
50 Mm±®^^{4^tBb3$7}(4. T177^±ig 



[0 0 2 5 ] JM±©ct^ fc««**LS*«W©¥#** 

[0026] #-^u*K**jg£H^3#i8Bi3 

WSBEtt/B#'J>&< kiSTi©^^^*;!/ 
[0 0 2 7] ^©<fc5t«fiK$ns*«BB©^*<*:«« 



( 6 ) mm* 1 1 - 9 7 5 2 8 

[0 0 2 8] 

[0 0 2 9 ] ^ 1 : 

20 [0 0 3 0] Ell (e) £^<fcd£* 
S^SMfcSSircHU T«Stt»ft«U 

i © - ±^* i (Dmmmmm 2 #$jgi£tiT^£ 0 i§ 1 <o 

**lT*»fti*nfc5J<y^y3> UMT, Doped Poly-S 
i ) *»?>&So T«:7^±fc:fcJU ^(D±«B^^gB 
g£-Q*J b fcSlRJSfiSJB 6 *s» W £ tlT V> £ „ 

IT, Doped Poly-Si <Dt£*K W^OifiSlll^^JH^aiR 

[0 0 3 1 ] C©ct5tt*J«(D*#«:««©«Jt*as"e 
HU *-T, Ell (a) 3 *##as*l±fc: 

»lcDJ|IBffi«tn'2«fi2iKb, £®3$l®JIISI«fltJ|2 

4*5«tV 1 0 8**j|iW»t?«JS8b, IIRCVDSf^ 

40 [0032] fg 1 ©gpj&g/i 2<£>iiBicsm 

raT»:7^4©±i8ffifc»U 6 *Jfc*S 

[0 0 3 3 ] 



SiH 2 CI 2/H C 1 = 1 0 0sccm/2 seem 
lOOOt 

[0034] z.<Dm*y, M$ij&&mG&mi5mzw>f& ta^u ccT^*#j;ti£TBr^4(D±^B©g<£ 
£*i£o *©±ffi«<z>iigtt, 51^^ (cvd) kp^ 50 2mmm.h'tz>o mnm^m e (ommim^ cvd^^c 



(7) 



11-97528 



11 

*> (P + ) *>f a-V&A-rSJLfcfclJ: »3^fiEt?g5o 

©ffiXx*;^-* 4 0 k e V , 5 x 1 

O i4 atoms /cm 2 fIKi:-f£o 
[0 0 3 5 ] HI ( c ) T-fcU £ IKttfil 6 ± 

CVDaicJ:!>jfiBt-rs. -^Sfc:. C<Z>9S2 0JBH*frli 
18 fc±Jf ;77y*S&&t?&to©±aB:3 h?L£ 

±ts flWAKDoped Poly-Si A> £ *>:x U ^ 
■ 1 2 SffilU, 'J >^7^^I 1 2 ^</g3 

[0 0 3 6]5^<I1|1 (d) 1/^*W<*->1 

ZtllZ^m^>* ? h?L 1 4 a4J12J«-r5o CCD 

[0 0 3 7] 
[312] 

^■AtfX : Oj /CI 2= 2 seem/ 1 5 Osccm 

&Kfi£ : 0 °C 

EE* : 1 . 0 Pa 

V^f ^D&ffi* : 1 2 0 0 W 
RF;W7^ 100W (8 0 0kHz) 
[0 0 3 8] l/^Xh^->14^^l^ #»J;L 
(iDoped Poly-Si **> 5 U RIEf©ISIt 
Jiy^>^*fT"=>T, hdFLl 4 a<3D|*lSfc: 

[0 0 3 9 ] 0 1 (e) TfclU i; 3\ C©1^ H^* — 
;H 6 *5«tUf$/ j. 'J>^T^11 2 iai^^V^V^ 
^hbT, T*60«2©JlH3(filRJB8*Ji^^->yL/, 

[0 0 4 0] 
[S3] 

mxtfx : 

£* : 
[0 0 4 1 ] o^i: 



12 



CHF3 /CO=2 0 seem/ 18 0 seem 
4.0 Pa 
1 4 0 0 W 

£«Doped Poly-Si CDJK£i£J8l 
U CODDoped Poly-Si J^ 5 U >^7^^1 1 2^ 
<fctF1t>f H">*-;H 6<Z)ffi2©JlRm»»8±©3# 



^4, iocj;^ ^^^^gaosssr^ytf^fiR-r 

[0 0 4 2] 
[»4] 

mArfX HBr/Cl 2 = 2 0 seem/ 5 0 seem 

Stgfijg 0 -C 

70 ffi* 1.0 Pa 

?^D$^ 1 2 0 0 W 
RF^W7^ 100W (8 0 0kHz) 
[0 0 4 3 ] ±«77ni:, #UI£IS3SJ1 

[0 0 4 4] W±jffi^Ttfc*^jS6JBffi©^#«:«H© 
5>^4, 1 0^i-^ffi-r^)CDT% PJilfi2 (a) 



20 T-±TSrv^4, 1 0<£>3&Tti#fifleZ) 1/2SJSS 
HI 1 (e) £?*-r«m#tt^i:&i: 

S»tB±T?85. S*^ 02 (b) tc^-Tcfca^, Jg 

S©2<gJUTA j a*b^o 
[0 0 4 5 ] ±sBKBB-et4. ±8B^ * MHJLXflCD 

40 [0 0 4 6 ] 03(4, ^(7)7r-^'-ai^^>^^tTe>^ 
^^tlrIit^l.o CCTn 03 (a) B\ ±35^ 
>**MB?L«* 03 (b) (i±»7^J&ja«<Z>«^ 
^^tSrSiT^So 03 (a) Xi*. ^f, I2©I 
P»I8*. 0!|;L«5fc<SD CS3 3 fctW^-TSKiSH:^ 
y^>^*frT?W?LU mix, 9»xy^>^©*tt 

fc«fc!K «««*»e©*»©T««^-elBl©*IHI« 

«»2a^s;sra£:c>y^>y£nso z<D&j3^y*> 
50 ^^fcAsastisa^titt, cco^^-x^^>y^fix. 
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[0 0 4 7] z.<D&ote2®tx-v3-y7'&, aniUNtt 

13 (b) tc^t-cta^. iKfitfiJ|6i:®fi«lI« 

S o 

[0 0 4 8]^i\ 77^4, lOiMt^iam 
hbTtt, ±SBKWT0J*b&Doped Poly-Si CD&fr 
T^I/^r^y :3>T?*><fcV^ W, Al, 

Cu, Ti^Mtl)^ ^^:Ti, W, Mo? 

©SSH^JKfcs i t<Dit&%), ip%-> y+M Mb-&«r 

[0 0 4 9] Jfcfcrffii6b&J;-5fc:, 51 

MSI 6 ^TI77^ 4 fc*t Ut @ BK^-W tJKfiBTf 

(Ditto* aR«*«6©****±g3»*#»&ns* 

[0 0 5 0] m 2 ^flB?B»B 
[0 0 5 1 ] 14, @5lt 

(e) M2 0ii*#ft:ai, 2 0a, 2 0bli* 

IK, 2 2J4»l©JIIB»«Ji, 2 8(4^2©/lPa«g'igM 
*3fxf. CCDB*«©***«B-(?tt, **#3SS2 0 
l©JllHtt«Ji2 2rt£, W7^2 4*J;tF 

*T?3£Trt^5 0 T177^2 4 ±fc»4±Jf ^ 3 0 

StlTOS* % 1 7°7^2 514. iE^S2 6 izm 

aW^SttSixT^So 6©±®{c(4, ^2© 



( 8 ) f3M¥ 1 1 - 9 7 5 2 8 

14 

§|s]bg^©^ 2 7^?3 1 #g^£*lTO£o 120 
»B««*2-8±ttt, ±SBE1KJ|3 2, 3 2#iatt*> 
*U ^n^ti^fas3±il^^^3 0^^cf4^2^^y 3 

1 CD±aBffifc:gMKbT^5o 

[0 0 5 2 ] ^Oct5ft*«0***»BT?lt S£*co 
177^2 4 hK&Sg2 6 i: ©Egffll4l6J^7>gS^^ © 

iTffiSbfe31P3it*«JOmbfcJ: ■SScJ^tt* LTl^c 

S±177^3 0 4Tjg^v^2 4 J: t) ^Sft-T S Z £ 
tfnlffiT-ifctK *tl1ZV±Tm7 J 7#2 4 , 3 0R8©S 

3 OCD^^^^ h j££/J^ <t*^o 

20 [0 0 5 3 ] o^^, C©J;3fc««©*»#«H©S 

4 (a) Trfi. «Ss£bfc#^T. *i#lfi2 0tl 

^mmm2 1 *jimu sfcpi^««««2 0a* 

WniWt)«2 0b$Mno =P«»««2 0 
a, 2 0 b©«ttfbr--U *Ht»lCDJIH 
«««2 2*«jttt«ECVD»fc:<ke«M-rs. *5 

a, 2 o bc7)±^-e j en^ni§p^s w^ — > 

2 3*» l©JHa«6«H2 2±MJBdc-rSo 

30 v^;fl^ -wfcbt. *«ttt^i«»« 

i^2 0 ah 2 0 btDJBfiKSM*, ^ 1 ©JBR8»«JB 2 2© 
[0 0 5 4] 

[85] ■ pffl*tt«J««fl5« : B + >r*>SA (50 
OKeV, 5 x 10 12 ions/cm 2 ) 

•ni«faK:As + >f*>aA ( 35KeV. 5 
x 10 15 ions/cm 2 ) 

■ t£tt-fbT--;i/ : ttffllMMFT^-;!/ m& : 900 
•C, #A7ar^ : N 2 , KP^ : lOmin ) 

40 - mivmmmmmBfiz: mBcvvm (mxifx (te 

0S:60sccm, TMPO: 15sccm 3 TEB:15sccm) N SSfiS : 52 
0 'C, (B: 2wt%, P: 5wt%) , Mil : 1800 

nm) 

• mmmmmm : ^^ffiiJ[*pT--;u (a* : 750 -c. 

m\XX :N 2 ,100%, ^P^lOmin ) 
[0 0 5 5 ] 04 (b) Ttt, *1\ l/^^ h^^-> 
23^7^^i:lt, Tflt©^ l©HFdjSfiiSJ12 2*R 
IEft*SSSx7f>yi, T35^>^<> h?L2 2 a 
^Mt^o l/y^h;^->2 3*^lifei, 
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tt, TiNI*3 0nmliJf) "C«JBIU *MT?:T^ 
(00* 6 0 0 nmftif) JSJcJ^-T^o Ctl^>©j»IX*5 
<To 

[0 0 5 6 ] 

[316] • T«:3>*f h?Lfl2/£ : R I E& (#A# 
^ : CO/CHF3=200sccm/1000sccnu fiS : -30°C, ffi* : 
5.3Pa . R F^»7 — : 1200W) 

• mmm*9fr<nxrt# U >^ : (^Atf* :N 2 /Ar=42 
sccm/21sccm , SK : 300°C N ff* : 0.78Pa>, RF^9 
— : 6kW ) 

•77>^r«ybWCVD : («A#X : WF 6 /H 2 /Ar=40sc 
cm/400sccm/2250sccm , i&jg : 450 °C, JEE* : 10.7kPa 
) 

[0057] ^<EI5 (c) T*tt. ^rfflS*tt^y^-> 
^fccfc *) Wf©12 4 a©±SB*Rfti:U TJB^^ 
4*J:V^1 >^7^2 5*s §Tgl5^>^^ hdFL2 2 a 

£ 1 CDAHKfijgJI 2 2 ©x^f >^{mB^ 

12 2CD±ga5^^^^T^o cn^CD^iy^^^f* 

[0 0 5 8 ] 

1st Step(W Etch) : (mAJSX :WF 6 /Ar/He=110sccni/9 
0sccm/5sccm . ffi* : 45.5Pa, RF^7-: 275W) 
2nd Step(TiN Etch) : (mXJJX :Ar/Cl 2 =75sccm/5sc 
cm. Hi? : 6.5Pa . R F;W— : 250W) 
3rd Step(W Over Etch) : (#A^^ :WF 6 /Ar/He=20scc 
m/lOsccm/lOsccm . B±j : 32.5Pa, RF^ty — : 70W ) 

* mmmmmv^v^^y? .* (mAx* :c 2 f 8 =50scc 

m , £E il : 2Pa , RF^7 - : 1200W ) 
[0 0 5 9 ] El 5 (d) :7°^2 4, 2 5 ©±3$ 

T i/T i N= 2 0 nm/2 0 n 
m) , ±E«UK Al-5XCu«0Al*6 
<&)g£ : 5 0 Onm) N ^^7^J1/ Ti/ 
TiN=10nm/100nm) CD 3 Jlffitffijg h ? Z> o 
*cd'&, :©3lKt7*h'Jv^77^ftjlSi:RJIt 

-x^>^c£ ^^^->->^-r^>o cnta^ is 

SI2 6^ $177^2 5jaHfc»«bfc#*:%-ej& 
[0 0 6 0] 

[*8] • S«Mi:&&M<Z>JiE]K : 
M'J7^;i/ : Ti (?SA^^:Ar=35sccm, H* : 0.52 
Pa, RF^9»: 2kW , US. : 300°C) 
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TiN (#A#*:N 2 /Ar=42sccin/21sccnu JE* : 0.78Pa, 
RF^7- : 6kW s fig : 300°C) 
±HB»JBT : (*A#*:Ar=65scciik £E* : 0.52P 
a. RF^7- : 15kW N Ufg. : 300'C) 
*^y:7V^;i/ : Ti (#A#;* :Ar=35sccnu BE* : 0.52 
Pa, RF^7- : 2kW , &g : 300°C) 
TiN (^A*^:N 2 /Ar=42sccin/21sccra s H* : 0.78Pa, 
RF^7- : 6kW . Mm. : 300°C) 
• SiHUI^dc : R I E (mAXX : BC1 3 /Cl 2 =100sccm/l 
if? SOsccnu ffi* : lPa x >? o : 400mA . RF^ 

■7 — : 110W S 40%;t — M-:n^>^) 
[ 0 0 6 1 ] El 5 ( e ) T-fcJU S§ 2 ©«^*fi^S 2 8$: 

d©»2©»MlfiiliJB2 8rtlf, TI77^2 4 
±Cgit6±I77^3 0h, E*«2 6©±W£S 

£2©Jiia«5SJB2 8tc±gJ5zi>^ hASMPU - ' 

^7^77^2 4, 2 Si^BlfBdi'J-S. C©±^(5 

r»B2 8(t «AB77X7TEOSaiC«t!)fii 
5 0 0nm(^t^5o C©» 2 ©JiH*«S 2 8 ©fiE 
[0 0 6 2 ] 

[a 9 ] ^2 conntfittji^ :77Xvteoss 

(«A^^ : TEOS/0 2 =800sccm/600sccm . MfcUm : 4 
30 00°C,EE* : 1133. 2Pa. RF^7- : 700W) 

[0 0 6 3 ] *:<D'&, %Z<omW£MM2 8±CD7^# 

% c©i:S(Z)RlE*ffli> C^8D hB&Plb^ 

[0 0 6 4 ] JU±^^T^fe*S&T*fi. TI/7^2 
4^1177^25, OT±177^3 0i:^277y 

3 1 ^^ti^nieibrg^^^b, ^tt^ncDffiAsiRi^ 

40 ^S^ti^cDTN HS«:JBttT-Sf^b&r^^fiB*spIliB 

«3&«SSbT^S. i:<ts T177^2 4i:©gtta 
«W1S^^I)±I77^3 0^S£*J; ») T 

50 ^mtfe^o j^±^ss^ctf), *m&*m^T 
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Iftfb, mWt^Jk) *B6±bfc#&JB«-eSSo 
[ 0 0 6 5 ] ±I38iBBTfct, ±8B:3>*^ h3B?LX*§© 

[0 0 6 6 ] @6lt 
StW@t*$>So <ICIT% 16 (a) H\ ±T1^7 

^©w-rfttffc^a^ m6 (b) teTS^^tc*fu 
±jB7 , 7^*«*©*g«if'rttfc»^ me (c) kt 

lis «m#fc^E|6 (a) fcH*tt»«H«*. 0 6 

(b) ft&vme (c) ©»^««-r§£i:#T-g 

[0 0 6 7 ] &;fc\ *^Jfi}gffi6D^*«:JS«Ttt, 

ESJI2 6tDfl|jitsJ:rfEK, IB 1 *5 JiVS! 2 2 
5, 3l©gltei, *i#SK2 0©^«*fl|ja*fc 

*«7 p '7^2 4 , 2 5, 3 0 3 31 ©tmtu ±13 
KWTfl»J^L/fcW«£(3D(aA»i3, Doped Poly-Si . 
;7^;^>iJ:3>T-&<fc^o £^ W, Al, Cu, Ti 
^^^Wr^^S, ^^:Ti, W, Mo«CDiSIIu£& 
JHfcS i fccfti'&W, VIM Kfls^Wtf* «tv^. 

[0 0 6 8 ] g 3 ggflBBIB 

[0 0 6 9 ]|8 (e) t^-Tctatc^ (X 
l£TAE»JI) 4 0±fc«KSftfc*H«»B4 2 F*I 

iC. Wil^T i/T i N^©gf 

>^^^> (w) ^(D^^y 4 8&Mi3L£tis mmmm 

14 2±M, EflBJltfr^iM 8 tmmisfzfrfz^T- 
EHSttT^So 4:%Qi(Z)^««SB-eaEiRJV(Z)«|ja 
£if¥S*#fctu 'J>&< fc*£K*&JB« 5 2 

4 8 fc©Hlc^;BEb£EiR&JBJI5 2 J: D*g^'J7 
^*;i/fcfr^E«Ji#«J«*ttT^So *S«S»ffifc:*$ 
its^y r^^;i/5 orau iEi^ll 5 2 ©^it- 

DHHlctt^ttJ LfeAVr^ *;u5 0±T±iS^II 

5 2©ilHStcSbT. «S«i»*e>&S1t^ ;i/5 
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£HJ15 2±t£. Hbffi«T-T i N*3&»£fcS***:7 
^Jl/54^fitSo E«B±tctt, fS£|2^b&V> 
AB(cjSDH^JilBiie«»*^bT±JiE««* s » 

[0 0 7 0] i<OJ;5 3ft««©****«t?J4s E££H 
— >^>^B*©;\i/ — $/3 E«flnxBS© 

[0 0 7 1 ]o?t, C©ct5tt««©*«Mt«KCD« 

[0 0 7 2 ] EI 7 (a) T*&, /H*b;fc**ttfi* (X 
20 fcfc, aEfclJBfiE$*iT^5*«:E*) 4 0±i:lf»I 
4 2««dbfc8, JBH*B««4 2k:r^^«cE)&«) 
CDZ3>^^ b?L4 2 a^JKJ5g-r^>o &l^T% HI 7 (b) 

;i/4 4 (#J;L«, Ti/TiNK30nm/70nm 
&4f) 7>77--'J >^£$jb^ 

* 6 0 0 nm«4f) ^I«It^o dft6cDfiEBU3<fc 

"To 

[0 0 7 3 ] 

[3110] -gfl^^^^/^yv^; 
Ti (^AJ3X : Ar=35sccm , MJg : 300*C. S.±J : 
0.52Pa, RF^9-: 8kW ) 

TiN (MAXX : N 2 /Ar=42sccm/21sccm . Mm. : 300 
°C. ff^J : 0.78Pa. RF^9- : 6kW ) 
•7>77--iJ>^: (ffiJK : 650 *C, a^X^X : N 2 
(latm), RFI : 30sec ) 
^ •^7><r^hWCVD : : WF 6 /H 2 /Ar=40sc 

cm/400sccm/2250sccm . : 450 °Cs H^; : 10.7kPa 

) 

[0 0 7 4]i<H7 (c) T«\ *ffiS*ffi^^^> 
y^J: DWI4 6*5J:tJ c »g^*;i/4 4©±gp*^* 
b. ^^^4 8^3>^^ h?L4 2 artfcS&iiStufc 

<, «jt«J6©JB2*aiHBJB© C^7D 

[0 0 7 5 ] H 7 ( d ) {ZTjk-T & o E^@ 
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;i/5 0 (mz-&, T i/T i N= 1 0 0 nm/2 0 n 
m) s £EiR&JSlR5 2 Al-O. 5%Cu 

^OAIIK^JH: 5 0 0 nm) , *^y7^?il/54 
(flW^tt, T i N : 2 5 nm) <D 3 jfffi^fjg 5 o £ 

[0 0 7 6 ] -£©fg, 08 (e) tc^-TA^l^ 

;i/5 4«J:tf£EiHftJKiN5 2 <T£o 
tBl©»*tt^^^>yi4,"BI8 (f) 

'J3>15 8a^50 nm(tif) ^ffifcJffiK-TSo 

[0 0 7 7] 

[^11] • BB«JlJBfiEfci*5»S^l ©S*ttaiy^> 20 
9 : R I E (mAXX : BCI3/CI 2=80sccm/120sccm , EE 
: 667mPas V-T ^P^^:^ : 350mA s RF/W- : 12 

OW) 

VD*£ (#A^^ (TEOS:800sccm, O 2 :600sccm) , £4K 
^Jg : 400 °Cs ffi* : 1133.2Pa, RF/W — : 700W) 
[0 0 7 8] ^LT, 0 8 (h) l^tctrC, PITjtt 

Sff^tC^^^>^2©^^ti3i^5 L >y^ff do CLtUC J0 

ct & . m y 7^ * ;u 5 0 tf^ESi^HJB 5 4 J: *j -0 D 

[0 0 7 9 ] 

[812] • tM F">*-^fi8fc**tSR*tt^^^ 
>^:RIE (m-AJJX : CHF 3 =50sccm , EE* : 2.7Pa 
, RF;W- : 500W) 

• E«JBJ&fiEt:*5*tS»2©a^tt^y^>^ : R I E 
(#A#:* : BCl3/Cl 2 =80sccm/120sccm . EE* : 667mP 
a. v-f ^D«IS : 350mA . RF^9- : 120W) 40 
[0 0 8 0] ^(Dmt, ftlzffl7ik\sl3i^&. 

g»£*--;*-:3- bfiEM^ctV^iy FiSBIttXg*« 

[0 0 8 1 ] ft 43, ±IB»WT«ix F**- 

§15 8 atis i o 2 mt istzft, m<Dmmm, 

^>3— h \z£&m%Q&i : <Dt&&ft$)Z>m'&iz{z, ±m so 



11-97528 

20 

*T-$>5#, 3 0 nmi^iiitl)©^^ b 

V^ 0 AV7^^;i/5 OOflSftei** 3-9 > (T i) # 
1, TiN#l, *<Dfa<DT LJh&&,' fryPXT-y 
(w) #Jf. w^^ x ^>^;i/r;i/^-^A. gl< 
^^tl^©^HSigT^cfcV>o *fc. 4 8 

[0 0 8 2 ] W±j«^TSfc**JKKJBCD«!a-eB:. * 

JtJg£#jSbT, 1t>f H^*— ;vfc&SM5 8 a©MJ» 
[0 0 8 3] » 4 f^ffi^S 

[0084] M9 (1) *s «F*4 OI4*««:a« (X 

t*T«Ett») , 4 2t*mmmmm, 4 satire 4 

8. 5 2tt±BB»*JBJi^ 5 4B*t^^Weft 

#^ffij&JBfc:fctt£^y:rp<*;i/6 0(4, 77^4 81 

tfiD^^E»*JHJi 5 2 3&*e>tt*tBbT*t)s -©(4^ 
mbgi5#£:^#>:r5^4 8±tMtS^y7^*;i/S 
Tm<D7?#4 8£<Z>Kjfc (l§r<&fb) I60ah 

;i/6 0tt, SV^S/iSbTR/SJB 6 0 aA$JBJBdE$tLSM- 

nmtnm^T i mum t-r ti&. 77^48^7^; 

|PI«ic^S(ciSUTJ|K:JlPJIie«Jl*^bT±HE«a 
[0 0 8 5] dco<ta3a:««CD*#ft:Kfn?tt. E^S 

T*. ^7^4 8±lCi^-rS|iBJi6 0 a3&sfl^JBS$i^T^r^ 
77^4 8kogMMMiM«Sft 
So ccofeto. ^3^JEff^hPia, 7*hVV^77 

3>^^ h»ia©aiBt*cit**fc»4=i>*^ bain; 

fiCD^Si^W«J^»x ^»ft=f h^ttfeJ: 
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[0086] ^^i:, z.<D&otemf&<D*mfomw<Dm 

*>\ (M/P : 5 0 0 n 

m, 17 (b) #JH) £7^#4Q*ftmBf&1rZ>ftit 

(07 (c) ©Jiy^>^fc©*f*W4^1'o 

[0 0 8 7] 

[113] • r^h&£r;i/^-^A^;£JB£<9j$JK : 
yS^y*U>^ (*A#;*:Ar=65scciiu : 0.52Pa, 

RF;^9- : 15kWs MM : 300'C) 

- 7?>f<D ftmMlSL^y?-># : R I E (#A^^ : BC 
l 3 /Cl 2 =100sccm/150sccm. £E^J : lPa , 7>f^n$l 
«£ : 400mA . HOW) 

[0088] §9 (i) i:*txfitiis mt&mttez 

>J7^*;i/6 0 >^T;i/^ -^Atf^JfoJl 6 0 a 

[0 0 8 9 ] 

[$i4] M*{br~-;t/ : mmtuWLtP mm : 450 

•C, mAJJX : N 2 s BSIH : 30min ) 

[0090] o 09 (j ) tc^-r^a^. 
it£i^ Jj^v^x. ianfe*MS^ M J7^^;i/^ 

[0 0 9 1 ] 

[$15] • EttHJKrtfciJH'SH^ttai^^v^ : R 
I E (m-Atf* : BCl 3 /Cl 2 =80sccm/120sccm , : 66 

7mPa, V-f ^niSmS : 350mA , : 120W) 

• *S*3&ytU7'^^;i/8B^©l»* : (HF 
+H 2 0)^J;Si>3i^ bai^^>^ 

[0 0 9 2 ] dtUC £ El 9 (1) ^/f^ct? ^ IS 

[0 0 9 3 ] 3&*3, ±f3ittWTtt. ^;i/^-^A^ 
(77^4 8) (;t»J7^J;b6 0) i:©KjS 
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f?±b£gL >f^>tr — A^2/*>y»-eSii&JB6 0 a 

[0 0 9 4] **JBJBffi©fJiS^ttx fi/SJl 60a^f 

<, Xg*sfl|#T-fi=3^ bT-ftSo S/SJB6 0 a*^^y 
T^^;u6 ocojsKMiilPIK^JBJSlt'rsa^'tt. M^xi 

S/iBJi6 0 a*s?KJ5E$ns^i:**e>x 77^48i:SIS 
[0 0 9 5] 

(D^mi&^mRxf^ commute fc&ti&, msiomi&m 

ffi) attfSVMJfittCD^ftHSCk^TfSN n^xte 
[0 0 9 6 ] 3=fc, tAt>«)S#— ^V^BE*l*iglcB8-r 

[0 1 ] 1 ^JEfl£JB£«£¥*#«B©« 

[0 2] «Kj«S«*»»fcc:i:tctS«i**^-r»fH 

[0 3] ±a5^>^^7 vmn*ti?<D*—j*—*v?'>?<D 

[0 4] *«ra©»2SIJfiJBffit:«S¥**«Ba)»iS 

[0 5] H4fc«l<**#«B©«Jt35acfc. ^2^3S 
JBffllC«S*««:«B©«ig*^-r»fDHHT-ftSc 
[06] ±gpn>*^ MB7LPSco^-/^-^^^>^cd 

[07] *ftW(Dm3mMftmiz&&¥mfo^m.<Dmm 

[0 8] H7t*<*»(M8B*B©«Ja»»i:, ^3 
^Jfi^ffl{c«5*»**B©«ig**-r»fffiHT-»So 
50 [0 9] *«W©^4^fli?BSBt:«S**<t:«fi©»jg 
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[H3] [04] [H6] 




1 



(13) 
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[BIO] ®i%k(DfflLM^>*? $ h?L<DJB/ffi:©ffi*^-r* 
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[Hll 4] ^*©^-^l/^SBiglSi^^^^^^it^S 
[?9F^©I&0jJ] 

1, 2 0, 4 0»4«*M, 2, 2 2-S101H* 

il, 4, 2 4-T177^ 6 -a*««fiJix 8, 2 

8-^2©flfffltt«JI, 10, 3 0-±177^ 2 6 

4 2-»H*««, 4 8-77^ 5 0, 6 

>^p«^;K 5 5 8— iMF^* 



[B 1 ] 



[02] 



(a) 



(d) 



flWS 




(c) 



16 16 






(e) 




(a) 



<b) 



6^ 



— 8 





[012] 




(16) 



*SM¥ 1 1 -9 7 5 2 8 



[19] 




148 



